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ABSTRACT 



A coextruded, heat-sealable film STmoture indudes a ootb 
layer of a thermoplastic polyxDct ba-Ting a fiiat side and a 
fiecond side. A fimctional layer vhich is piiniable, sealablc, 
or can be laminated or is neatable £or priming, scalmg, or 
laminating is on the first side of the core layer. A heal- 
sealable layer is on the second side of the core Uyer. The 
heauseaJablfi layer is composed of a ihennoplastic polymCT 
and an amount ofasUp system, baaed upon iheentireweigjit 

of the heat-sealable layer, sufEcicnt to reduce the ooeffic^t 
of friction and hnprove the sUp performance of the film 
siructnie.1hc slip system is composed of a silicofle gim and 
at leasi one anUT)Jodring agent. Tht film structure exhibits 
the desirable oombinaiion of improved converting perfor- 
mance and excellent machinabihiy perftormance. 



PAGE 13Q0 ' RCVD AT 11117/2004 4:23:46 PM [Eastern Standard Tm^^ 



-NOV. 17. 2004" 4:27PM 4th FLR. NO, 654 P. 14 



Oct, 21,2004 

US 2004/0209070 Al 



LANttNATlON GRADE CO«25TRUDEI> 
HEAT-SEALABLE FILM 

rOOOll TOs ApplioatiQn claims the benefit of and ^ a 
C>tttinuatbii-in5ait of regular VS. patent application Ser. 
No. 09/7X4,332 filed Ncrv. 16, 2000- 

BACKGROUND OF THE INVENTION 
rOOOtZl The invention rdaies to an improved, laminad^ 
«»de, cocTfltuded. beat^alablc film. More pt^\ ^ 
tovemion to a lamination grade, cwxtrutoi, bcat- 
seaUble multiUyor fflm, having a core layer, a femcttonal 
layer uidaheat-S6alableUycr,which6xliibiis6Xcell^shp 
and machinabiliiy perfoonanoe, as wU as unproved nUc 
adhesion and lamination bood strengths, and which oonxains 
a non-nngrattng si^ system requiting no agji« Umfi or 
lemperature regulation. 

roOOai Highly desirable pit^erties of a aing^a mT^OUycf 
film include the ability to © function very as boTh an 
owsidc and an inside ^b La a lamination (u) oxhibU 
excellent COF and madiinabiHty even after printing and 
laminating, (ro) exhibit excellent ink adbesm and bond 
8tiengtbsSlaBination,and(iv)beprepw€dwlto^^ 
ing additives that reqoire aging after laoduction. 
[0004] In general, a film used as an onteide web in a 
l3tion cfmprises a heat aealable layer with a reUtively 
high melting point resin. The film used a3 ouiai^ web 
3s tobTwad^y or less sdcky tto 
inside web. A film used as an outside web m a lammation 
Btoiild exhibit exccllem machinability. 
roOOS] Improved film macbinability allows greater 
amounts of film to be run tbioix^ padagii^ equ^ent 
widiouk jamming the equipment and aho alb^J»f « 
machine speeds to be used. MachmahilUy can be t^ted by 
a **foioe over forming coUai^ test, wherein a film pulled 
aver a eormiDg collar with force, and ihc higher xhe force 
needed, the less machinable the film is. Machinabflity can 
also be tested by a "hoi dip" test, wherein Ae stthi« bars 
of the packaging machine are heated up to 290 P., and ^e 
film is pulled over the filming collar with force. Ag^, the 
more force that is necessary, the less machmable the film is. 
[0006] The mosi important property of a film u«>da3^ 
mside wBb in a lamination is the sealabilily of the Mm. Tbe 
lower the minimum sealing temperature of the film, the 
broader the range of Icmperature that can be used lo seal the 
film. 



roiW)7l A film used as an inside web in a lamination ^odd 
alfio cifaibit good ^'hot tack,'-*Hot tads" is ibe sUeugth of a 
beat seal immediately after sealijos while suU m a hot 
coadiiion, i.c. before it has cooled down to ambient tem- 
perature and adiievcd its final strengtlx. 
rOOOSl Unmodified multilayer film wiihheatpfleaUble^ 
layers has an inhorendy high cocffidem of friction (COF) 
and fihn-io-film bloddng properties, ^lertfol^ 
tivcs and antiblocking pariiculntes are traditionally added to 
the film stracturo to lower tbe COF and provide hnproved 
machinabiliry to produce, for example, food packages. 
[0009] The slip properties of multiUycr film have been 



film rempcratnre and storage time lo promote the migration 
and effectiveness of this type of sl^ systena. Ritjr amd 
anride slip systems also have reduced fimcdonality wb<^ ihe 
film is laminated to other aon-d^ containing films Mid ihe 
COF increases after lamination. Tbcrefore, the produchon 
and functionaUty of fatty acid anride sUp systems is hiniied. 

fOOXOl Irrmroved COF and sUp fimctionaliiy caji also be 
gained by inooiporation of silicone oil In to ihe ^ Uyer 
ofa multilayer fihn. Immediately upon windmg a film wiih 
one skin layer containing silloone oil, tbe opposite side of 
tbefiMstructure is lubricawd.Tlierefore, it is relatively easy 

to obtain a multilayer film wilh excellent sl^ performance 
on both sides when sDicooe oU is incorporated m xotheg cm 
layer of a multilayer film. Fihas conialntng an appropriate 
concentration of silicone oU also tend to pciforro well m 
lamination on paclaging machines and maintain a low COF. 
[0011] Adisadvantagcwithsiliconeoilslip systems, how- 
ever, is the difficulty in ooovexting a nmltilayer film thai 
employs a silicone oil sUp system. SiUconc oil twids to 
tra^fer from one film surface to another upon wmtog of 

the film. Due to the silicone oil lubrication on both sides al 
the film, tbe treated surface becomes contammatcd swi 
conscquenay makes printing and ink adhesion more diffi- 
cult. Additionally, if printing and Uminating are done m two 
siepa. Le., out-of-Une. then silicone oQ can also tnmsfcr to 
the surface of tbe ink and cause fixmre lamination bonding 
strengths to be low ox inoonsisteni. 

SUMMARY OF THE INVENTION 

[0012] There is provided a coextruded, heat-sealable film 

siructoit, comprising: 

[0013] (a) a core layer of a thermoplastic polymer, 
ihc core layer having a first sWe and a saoond side; 

[0014] (b) a functional layer on the first side of the 
core layer, wherein the functional layer is a lammai- 
ing layer, a printable layer, a laminating and a 
printable layer, or a scalable layer, and 
[00151 (c) a heal-eealable layer on the second side of 
Ihe core Uyer comprising a ihermoplasiic polymer 
and an amount of a dip system, based upon the entire 
weight of the heat-scalable layer, siufBcient to re^ 
the ooeflGcient of friction and unprove slip perfor- 
mance of the heal-scaUblc layer, wherein the &lq> 
system con^rises silicone gum and anU^lodang 
agents. 

[00161 Compared to silicone oil, silicone gam tends to 
migrate less throughout the multilayer film and tends to 
transfer less from one film surface to another upon wmding 
of rhefilm. 

roOin Tbe coextroded, hea-sealable multilayer film 
exhibils an excellent COF, hot slip, and machin^ihiy, ev^ 
after printing and laminating, and exoeUent ink adhea^ and 
bond strength in lamination. The present multilayer fita can 
flonction very well as botii an inside and outside web m & 
lamination. 



DETAILED DESOtlPTlON OF THE 
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matris CQmprismg a film-fotming themioplasdc polyzscr 
^faich has properties suitable £» extnision or ooexttUfiiQa 
followed by biaxial oricxUation ia ihe maciuBe and trans- 
verse ^eedoos uodoT elevated fexnperatuic so as to fbnn a 
filoL The polymene matnx can be a propykce homopoly- 
mer or a propylene copolymer, Le^ a polymer made pie- 
doainantly of propylczae wiih minor amounts of aootfaet 
olefin, usually a C^^^ olefin, .Alternatively, Hit core layer 
can luve a polymeric matcuc iliat oomprises any polymer 
made hom a Cj-Q olefin^ such as ethylene or bmene-l. for 
exan^K ^ oor^ layer can have a. polymeric matrix of bigh 
d^iy polyethylene (HDFE), 

[0019] The core layer can optionally include icom about 2 
to about 10 wi ^ of a cavitating agent to £bnn a white 
opaque, ooextnided, heat^ealable film. The cavitaiing agent 
can be any material, vdxidi ia capable of cavitacing the core 
layer ^^ont causing degradation to the film material 
Examples of caviiatXng agents include polybutylcne terqih- 
thalate and calcium cocbonats. VJS, Fat No. 5,d91,043 
oontdns a moie detailed discussion of cavitaling agents. 

[0020] The core layer can also optionally indnde a hydio- 
catbon additive to improve banier cbaracterisdcs of the film, 
such as, for exaniplc, water vapor and oxygen barrier 
characteristics. Ihe hydrocatbon ^Mittve can be present in 
an amoiint of up lo about 9 wt %, baaed on the entire weight 
of the core layer. The bydrocaifoon additive may be a low 
molecular weight, hydn^enated hydrocarbon which i& com- 
patible with the thermoplastic polymer of the core layer and 
which provides the da^d enhancement oC film properties. 
The hydrocaibon additive may have a number average 
molecular wei^i less than about 5,0001^ ht example, less 
ihau about 2,000^ c.g,, from about 500 to about 1,000. 

[0021] The hydrocarbon addith^e can be natural or syn- 
thetic and may have a softeniag paint of &om about €(f C. 
to about ISO*" C. Hydrocarbon resins are example^ of 
suitable hydrocarbons, which can be subsequently bydroge- 
natcd. Examples of hydrocarbon resins include petroleum 
resins, terpcoe te^ns, styrene resins, and cydcpentadienc 
resins. U.S. Pat. No. 5,667,902 contains a more complete 
discussion on hydrocarbon addi^vcs. 

[0022] Tlie cocxtmdod, hcat-sealable fihn structure 
indudes a fimotional layer. The fdnct^nal layer can com- 
prise a polymeric matrix comprising a fihn-fotmiug polymer 
havit^ properties suitable for extrusion and uniaxial or 
biaxial otientation (by stretching die extrudate in the 
michine direction and/or transverse direction tmder elevated 
temperatures) and for Corming skin layers on the outer 
surfaces of the ooxe layer. 

[0023] The polymeric matrix can be those thermoplastic 
polymers suitable fbr being treated for printing, sealing, or 
Laminating or those (henDoplastzc polyzncrs, which are print- 
able, sealahle, oi capable of being laminated without tieai- 
ment If the functional layer is to be sealed, the thermoplastic 
polymer may be selected fifom the group coadaing of 
ethylene-propylene random copolymer, propylene-butylene 
copolymer; cthylene-piopylette-buiylenc terpolymor, 
medium density polyethylene (MDPH), linear low density 
polyethylene (LLDra), ethylene vinyl acetate (EVA), edi- 
ylcQc-metbyl acrylate (EMAX and blends thereof. If the 



bbck copolymer high density polyethylene (KDPE), eth- 
ylene vinyl alcohol copolymer (EVOift cthyleisc-propylcne 
random copolymei; propylene-buiylcne copolymer, ethyl- 
ciK-propylene-buiylene leipolyme^ MDPE, LLDPE, EVA, 
EMA, ZDd blen<b thereof 

[0024] It is to be understood that additives may be 
tnchided within ibe polymeric matrix of the fimcdonal layer. 

[0025] The functional layer may contain antiblock addi- 
tives used in amouDts ranging &om abcmt 0.1 wt % to about 
3 wt % based upon the entire wci^t of the functional layer. 
Anliblocfc additives indude inorganic paitidolates sncfa as 
stUcon dioxide, a particulate antiblock sold by W. R, 
Grace under the trademadc "SYLOBLOC 44", cakium 
carbonate^ magncsiuai silicate, ahimirmm sDtioatey cakium 
phosphate, and^ e.g., KaopoHte. 

[0026] Another uscfol paniculate antiblock agent is 
refect^ to as a iM>n-meltabIe, qrossHnked silicone resin 
powder sold under the trademark "TOSPEARL" made by 
Toshiba Silicone Co., Ltd.; TOSFEARL is described in VS. 
Pat. No. 4,769,41S. Another useful antiblock addirive is a 
s£^etical particle made from methyl meUiacrylate lesin; it is 
sold under the tradcmaik ''EPOSX^K" and is ooxnuoerdially 
availablfi from K^pon Sbokubai. 

[0027] The suz&ce of the Actional layer may be treated 
so as to provide scalability and/or printabflity. Hus includes 
surface treatment of any kind known to enhance surface 
teuton properties, such as fiame or corona treatment. 

[0028] When (he fimctional layer is an EVOH lanunating/ 
piinl surface layers surface treatment is not necessary, taut a 
suiuble lie layer is necessary between the laminaliu^print 
fionctional layer and the core layer in order to achieve 
adequate skin adhesion* The SVOH laminaring/^rint func- 
tional layer further enhances the oxygen barrier and flavor/ 
aroma banier properties of dke multilayer film. 

[0029] The ooeztiuded, heat-sealable fihn s&ucturo 
ixkckdes a heat-scalable layer. The heat-sealablc layer may 
compriscy as a polymeric matrix, a film-forming polymer 
having properties suitable for extrusion and uniaxial or 
biaxial orientation (by stretching die extrudate in the 
machine direction and/or transverse direction under elevated 
temperatures) and for forming skin layers on the outer 
sur£ices of the core layer. 

[0030] Any known low temperature sealant resin can be 
used to provide the polymeric matrix of the hoat-sealable 
layer. Examples include ethylene-propylene random copoly- 
mer, propylene-butylcne i:^idom copolymer, ethylene-pro- 
pylene-butylenc lerpolymet. linear lew dwsity polyethylene 
(LUDPE), low density polyethylene (LDPE), metallocene- 
catalyzcd polycthylenes, ethylene vinyl acetate (EVA), eth- 
ylene-methyl acrylate (EMA^, ionomer (e.g., Suriyn fiom 
DuPost), or blends thereof. 

[0031] Generally, the $nr&ce of the heal^alable layer is 
untreated, but it may opdonally be treated. 

[0032] The heat-sealable layer is made with a particulaf 
slip systcxTL The beatisealable layer contains, as the sl^ 
system, silicone gum in combination with at least one 
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is HOMc^0(Me»Si0)„SiMe4OH, in ^Mcfa Me i« mcifel 
aod n is minit^t having a value which can be as much as 
10,000- 

rO034l SOiDcme gums are not flowable at room tempcra- 
uue. whereas alioonB oilB arc flowable fluWs at room 
temperatwe. Sflfconc gums may have the cofisistBDcy ot 
touSi putry or hattJ dofoamible plastic. Silioooe guma may 
havra dMomeier hardness of at le^t about 5 or a penetra- 
tion number of about 1500 or less. Penctradoa number i8 
used to describe Ihe hardness or viscosity of asphalt or 
bitumen and other substances of similar conslstcncy.^th 
Mahcr values denoting sofinesB or lower viscosity: Corbelt, 
!LW «id R, Urban (19&S),Afiphaft and Bitnmen.Ullmann s 
Encyclopedia of Industrial Chemistry, W. Ge^^ Dter- 
S^M BeSTila., USA, VCH Publishers, AJ: 163-1B8. 
fO0351 The viscosUy of siUcone gum may exceed lO'^t, 
for example, the viscosity of silicone gum may be from 
about 10 tTabout 20 million cSt, e.g., about 15 i^^f J; 
Silioone gums may have a WlHams plasticiry (ASTM D 
926) of at least 95. 

r00361 Tbehidi molecular weight and high viscosity of 
silicone gum impede it from migrating throughout the film 
smumiic or froS^urfaoe to surface. Tbus, dlicone gum 
displays less of a transfer tma, wMcb lends the miHtilayet 
fikS improved oonverdng properties. When propcjdy 
Wended Ld extruded wiih the polymer of *e tieal^?^ 
Uycr, moreover, the silicone gum is evedy distributed 
throiihottt the polymer of the heat-sealabU layer. 
r00371 The silicone gwn can be in the form of a sni^ 
po W dispersed in polypropylene or poly«hylene. Utoa- 
hii^S weight silicone gum of this kmd is available 
^asteibaich fcmi ftom the Dow OM 
Midland, Miidi., under the product dcagnadons "MB50- 
OOr and 'TrfBSO-OOT. 

rO0(381 The silicone gum can be included in the heat- 
Ualable layer of the coexiruded, bcat^ablc ^ structure 
in an amount of from about 02 to about 2 wt based on 
the entire weight of the heat-sealaUe UyeUn the ^isewbete 
the siKcone gum is added in masterf^atch fcrm, 
amomits of masterbaich can be used to ensup: that the ^ 
level of silicone gum falls within the dedmd kvd of from 
about 0,2 to about 2 wt based on the entue weight of the 
heat-sealable layer. For example, from about 0.4 to about 4 
wl % of Dew Coming's MB30-001 masterbaich can be 
added to the beatpsealable layer. 
ro0391 Anyoneormoreoftheant&loddng^enMtbat 
Un be included in the functional layer can also bo us^ as 

the functional anubloddng agents in the slip system of the 
hMt^alablekyef.Farexaxuplc,£POSTARp^oig^ 
antxblock (available hom Nippon ShoTcubaJ) and 
TOSPEARL aoss-liflked polymonoalkylsiloxflne antiblock 
each provide an exceUenl surface modification for improved 
COF and madunability. 



[0040] Tbe afttiDblodrii^ agents can bo mduded m tiie 
WseaUble layer of the coexiruded, l><>*^;se^l^JJf 
structure in an amount of from about COS lo about O.5 wt 
based on the cmiie weigjit of the hcatisealable layer, Tlie 



r00411 By employing sufficient amounts of the siHconc 
Uj/iiiMocfcing agent slip system in the heat^al^ 
Uver. a coextmded, heat^alaWc film stmctuie is ^wy»ded 
that (0 exhibits excellent OOF, hoi slip, and machinabiUly 
even ^r printing and laminating, © exlribiis excellent i^ 
adhesion and bond strengths in kmmation, (fiO fencbons 
very well as both an inside or an outside web malammation, 

and Qv) can be prepared withoui migniiing additives that 
requiie aging after production. 

[0042] Cocxtrwdcd,heatrsealable film stmctures may con- 
tain antistatic agents in the cote layer in order to prevent 
static or cling. Examples of antistatic agcnls indnde alkali 
metal altamesulfonates, polycther-modified polydiocgpnosi- 
loxan^ s^ct as polydJalkykiJoxanes, polyalkylphenj^x- 
ancs and tertiary amines. Tbese migrating types of addittves, 
however, can cause problems during convcrtmg, such as 
buiw-up on laminator presses or ink adhesion issues. 
[0043] Itoefioie, the present coexiruded, heat-sealaWe 
film strucmre can be prepared without any antisiatic addx- 
uves in order to prevent or eliminate any converting issues 
associated with antistatic agents. Hie present film slruchitc, 
without antistatic additives, exhibits exceUcm machinabibiy 
on typical packaging machines. 
[0044] Coextmded, heat-sealablefihnstmctures may con- 
tain fatly acid amides as slip additives. Specific examples of 
fatty add amide sli^ addiUvcs are cmcamide and oleamidc, 
Thae fany acid amide materials, howevfir. Asadvania- 
geoufily depend on film temperature and storage mne lo 
ntomote the migratiDn and cfiectiveness of this type of sHp 
system. Fatty add amide slip systems also have reduced 
functionality when the film is laminated to other oon-sbp 
cootairong films and the COF increases after Ummahon. 
[0045] Therefore, the presem coextruded, heat^alabU 
fl]jn structure can be prepared withoui any fii^ 
slip additives. TTie present fihn stmctnr*, without fatty acid 
a^ sUp additives, exhibits exceUeni machmability on 
typical paduiging machines. 

[004€] Tbe ovEiall ihidmess of the coextrudcd, beat- 
sealable film structtire can vary withhi wide limts and 
denends on the intended use. The we layer usuaDy rq^ie- 
scots about 70 to about 90 percent of the thinness of tte 
total film. For example, the core Uyer can be from about 5 
U> about 30 im ihidc, the fimcttonal layer can be from about 
0.25 to about 3.0 fax thick, and the heat-scalaWe layer can 
be from about OJ lo about 7.0 ;<m iMck. 
[0047] The ooextruded, hcat-sealable fihn strucmre may 
be fomxpd by coextruding the thermoplastic polymer core 
layer together with the hcai-sealable layer and fractional 
Uycr through a fiat sheet extruder die at a 
tinging fr«Su between about 200^ C. to about MO^ 
ca^^the film onto a cooling drum and qucachmg the film. 
THe shcei may dien be stretched about 3 to about 7 tim^ m 
a machine diK^ctjon (MD) orienter followed by stt^t^ 
about 5 to about 10 times in Uie transverse direchon (TO) 
orienter. The fihn may then be wound onto a reel 
r004«] In general, the film of the present invention may 
comprise at least three layers: the core layer, thejcat- 
scalable layer (an outermost skin layer); and the fiinctiDnal 
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polypropylene or potyothylenc. The skin layers ate usaaUy 
^joensively applied to each major surface of the core 
layer, typically by coexttusion, a& noted above. 
[0049] When using tbc mulUlayer films of the preseal 
inveDtiDn, it b often desiiabJe to laminate a second fikn 
thereto. Thesecomifilm may alsobc araultikyerfilmof the 

present invendon. An example of a laminate stride 
aooording to the present inventiDn can bo a siructure ^cb, 
from top to bottom, comprises; a heat-sealable layer; a core 
layer, a fimctional layer with a fimctional Uyer lammated 
thereto; a core layer, and a heat-scalable layer. Pnor to 
lamination, the fanctioxial layers can be printed on. 
[0050] Extrusion laminatioa with polyethylene or 
polypropylene may be employed to produi* the desired 
iMnination of the two films. Hw laminate sirocture, htr^- 
evei, can be produced by othw methods, swcb as adbwave 
lamination, wherein an adhesfcre coating is used lo fojm 
laminated film surucnircs. Laminating methods ihat can be 
adapted for use with the films of the present mvention are 
dSribed, for example, in U-S. Pat. Nos. 4^16,025, 5^. 
346, 5302,442, 5,500^, and 5^27,608. 

EXAMPLES 

[0051] In each of Examples 1-5 and Comparalwc 
Examples 1-6, ihree-layer oiienied films, each havmg a 
functional layer of HOPE, a core layer of polypropylwie 
homopolyroei, and a heat-salable layer of EPS terpolymer, 
w« SmLed. Tbe HDFE was Exxwn MD6704.67, sold by 
ExronMobil Chemical Company. TboPPhomopolymer was 
Fina 3371. sold by Fina Oil and Chemical Company Tlie 
EPB terpolymer was Chisso XPM77^, sold by Chisso 
Coiporation. 

[0052] In each of Exan^les ^5 and Con^arative 
Examples 1-6, the three layers were coextnided and 
stretciied approximately 5 dmea in a machme directton 
(MD) and approsdmaiely 8 times in a transvcrse^otion 
rrt)). The MD orientation temperature ranged torn 90 C 
10 105* C, and the TD orientation tcmperatme ranged from 
160» C. to 170** C. 



[00531 ^ ^ Examples 1 and 2 and Comparative 
Examples 1-6, the heatHsealable layer had a thidcness of 1 
urn In Examples 3 and 4, the hcai-sealable layer bad a 
thicinesa of 0i8 /an. In Exan^le 5. the heai-scaUble layer 
had a thickness of 0.70 fan, 

[0054] In an of the Examples, the fimcdonal layer was 
flame treated. 

[0055] The results from Examples 1-5 and Comparative 
Examples 1-6 are summarized below in Table 1. In T^le 1, 
ihe machinability of the film was daennined by testing on 
Mobil's Afertieal Form Fill and Seal packaging machme 
(Mirapak). Tte acronym FOFC reftrs to a Force Over the 
Fonninfi Collar test, and the numerical vahics listed for 
maSnlity wfier to pnjl force in lbs. ASTM D18W 
provided die procedure for determining the static and kmetic 
COF, 

[0056] As cm be seen from Table 1 (below), when the slip 
system employed m the heat-salable Uyer is a comblnadmi 
of siHoone gum and at least one antiblodring agent, the 
film's properties and performance are optimized. In particu- 
lar both the COF and hot sUp results are low and xhe 
comrertahility is improved, while stiU maintaining excellEnt 
machinability (as measured by, for example, the ''force over 
fDrming collar" test (FOFQ) on the packagins machincs. 

[0037] On the other hand, TOlo 1 demonstrates that when 
the slq) system utilized comprises silicone oil. ihe fifai 
exhibits inferior ink adhesion and lamination bond strength. 
Tkblc 1 further demonstrates liial reduced levels of silicone 
oil in combination with an antiblocfc agent negatively 
iinpacis the macfainabiHty of the film. 

[0058] Additionally, Table 1 demonstrates that a slip sys- 
tem comprislns a fatty add amide and an antiblodc agent 
negatively inqjacis machinability. 

[0069] Table 1 also demonstrates thai a slip system con- 
sasiing oE only an antiblock agent is not ftt-for-use in trams 
of its COF and machinability performance, although it does 
e3Ehxbit satis&ctory convcrtibnity. 



TABLE 1 
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COF OOP 



As=nt(») Oda«fc) t^) U/U®27S l»«i.»lte>b«ul.>ra|pt) M»cha»hthty PDFC 290 



Be No. 
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SHIcow 


Tb&pAid 


«5 






Oeed 


CxocUcDt 


14 


IS 


2 


SilictnK 


(0.1^) 
Epoftnr 


0.2$ 


OS) 


1.5 


Oood 


Bxccllenl 


13 


16 


3 
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Cum (1.5«> 


(02%) 
Ep cater 


0.23 


ai2 


0.46 
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ExodSfiDt 
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Oum (D.S«) 


(Oil*) 
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91.25%) 


0.29 


022 


0.71 


Good 
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SMpfivsiem 



CDF OOF 



HbtSUp@ 
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Epoator 








a 










00.196) 
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Bpostar 






(PA%) 


5 


Moas 
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None 
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IS 


1$ 


0.28 


033 




tacoDsUlfint 


MaigEiAl 


17 


lA 


Ol30 




i.a 


Oood 




Vbzica 




aS2 


0.4Z 


1.7 


Cood 




27 


28 


asi 


0^ 


1.8 


Oood 


Pboi 


21 


23 








Good 
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, 1-13 (Cancelled) 
14. Acoextnided heai-sealable film stnicmre, compriswig: 

(a) a core layer comprisiug a thennoplasdc polymer, the 
core la>tt having a first side and a second ride; 

(b) a functional layer on the first side of the core layer, 
wherein the flinctiDnal layer is selected ficom the group 
consisting of a kroinaling layer, a pxintabk layer, a 
laminating and a printable layer, and a sealable layer; 

(c) a heat-^ealable layer on the second side of the core 
layer comprising (0 a thermoplastic polymer and (ii) a 
slip system comprising a silicone gum having a vis- 
cosity greater than one million centistolccs present in 
amount from about 0-2 wt 9& to aboui 2,0 % of the 
heat-sealabk layer and at least one ontibioddng agent 
present in an amount from aboui O.05 wt. % to about 
0-5 wt. % of the beat-scalable layer; and 

(d) wherein the heat-sealable film structure has a force 
over fiotming collar value of less than 20 pounds and a 
hot sUp vahie of less than 20 at 290° C; 

(e) wherein the core layer has a polymeric matrix selected 
from the group consisting of a ethylene propylene 
oopolyinci; propylene butylene copolymer, and a high 
density polyethylene; and 

(f) wherein the cobs layer comprises a cavitating agpnl 
selected from the group consisting of polybutylenc 
lerephthalate, caldum carbonaie, and blende tijercof. 

15. A laminate film strucwre cofmprising a fiist fihn 
laminated to a second film, wherein the first film is a 
beat-sealablc film structure coni^rising: 

(a) a core layer comprising a thermoplastic polymer, the 
core layer having a first side and a second side; 

(b) a flmctional layer on ihe first side of the core layer, 
wherein the functional layer is selected from the group 
consislxUg of a laminati^ layer, a printable layer, a 
laminating and a printable layer, and a sealable layer; 



oofiity greater than one million oentistokes presem in 
amount from aboui 0.2 wt 5S to about wt, % of the 
heat-sealable layer and at least one antiblocking agant 
prcaent in an amount from about 0.05 wi, 9& to about 
0.5 wt, % of the heat-sealable layer; 

(d) wherein (he heatrSealaWe fihn structure has a force 
over forming collar value of less 20 pounds and a hot 
slip vahie of less than 20 at 290*" C; and 

(e) wherein the second film is comprised of the same 
fiiructuxe as the first film. 

16, A laminate fihn structure comprising a first fihn 
laminated to a second film, wherein the first film is a 
heat-sealable film svucture oomptising: 

(a) a core layer cooaprising a thermoplastic polymer, the 
core layer having a first side and a second side; 

(b) a functional layer on the first side of the core layer, 
wherein the functional layer is selected from the grmq» 
consifiting of a laminating layer, a printable layer, a 
l ?7nin*ring and a printable layer, and a sealable layer; 

(o) a heai-sealable layer on the second side of the core 
layer coropriaing (i) a thermoplastic polymer and (ii) a 
sJjp system conipidsiDg a sOkone gum having a vis- 
cosity greater than one million centistokes present in 
amount from about 0^ wi. % to about 2.0 wt. ^ of the 
beat-sealable layer and at least one antiblocldng agent 
present in an amount from about 0.05 wt, % to about 
0.5 wL % of the teaUscalablo layer; 

(d) vAerein the hcai^alable fihn structure has a force 
over forming collar vahie of less 20 pounds and a hot 
slip value of less than 20 at 290° C-i and 

(e) wherein the core layer has a polymeric matrix selected 
from the group ooosisdng of a propylene homopoly- 
me^ a propylene copolymer, and a polyethylene. 

17, A laminate film stiucnue comprising a first film 
laminated to a second film, herein the first film is a 
heat,-.*tefl1ah1e film Rtruchire cnmnrisrinm 
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(b) a functiunftl layer on the fiist fiide of Ihc core layer, 
wherein fdnctional l^yer is selocied &oxa the group 
ooasisting of a Uminating layer, a printable layer, a 
iflmttiaripg and a printable layer, and a sealable layer; 

(c) a heat-6calable layer on tbe second side of the core 
Uyer comprising a tfaermopUslic pc^ymer and (ii) a 
sl^ system comprising a sflxcone gum having a vis- 
cosity greater thao one millxoa ceniistokas pltseat in 
wnounl from aboui 0-2 wt 96 to about ZO wt. % of the 
hca-sealable layer and at least one aatiblociking agent 
present in an amount from about 0.05 wt. % to about 
OS wL % of the beat^alable layer; 

(d) wbciein the bcat-sealable film structure has a force 
over forming collar value of leas 20 pounds and a hot 
sU^ vabe of less than 20 ai 290^ C; and 

(e) wherein the antiblocking agent is a particulate anti- 
blocking agent having an average particle size of from 
aboui 1 to about 5 /on. 

Ijg, A bminate fihn structure oomprisiug a first fflm 
laminated to a second fihn, herein the first film is a 
heat-fi&alable fihn structure comcprising: 

(a) a cote layer comprisiiig a thermoplastic polymw, the 
core layer having a first side and a second side; 

(b) a functional layer on the first side of the core layer, 
wherein the functional layer is selected &om the group 
consisting of a tominfiting layer, a printable layer, a 
^^TTi<Tiiiti'iig and a printable layer, and a sealable layer, 

(c) a hsat-sealable layer on the second side of the core 
layer comprising (i) a thermoplastic polymer and (ii) a 
sKp system comprising a silicone gom having a vis- 
cosity greaser than one millf"" ceutlstokes present in 
amount from aboni 0.2 wt. % to about 2.0 wl. % of the 
heat-sealable layer and at least one anHblocfcing agent 
present in an amount ftom about 0.05 wt % to about 
0^ wt. % of the heat-sealable layer; 

(d) wherein the heat-sealable film stmccuxe has a force 
over forming collar value of kss 20 pounds and a hot 
sHp value of less than 20 at 290" C; and 

(e) herein the core layer has a polymeric matrix selected 
from the group conaisiing of an ethylene propylene 
copolymer, propylene butylene copolymer, and a high 
densx^ polyethylene. 

15. The laminate fihn structure of claim 16 wherein the 
silicone gum has a viscosity in the range of 10 to 20 million 
centtetakes. 

20- The laminate film structure of daim 16 wherein the 
core layer further comprises an tddiiive selected firoro the 
group consisting of a natural bydrocaibon additive, a syn- 
thetic hydrocarbon additive, a cavitating agent, an antistatic 
agent, and mixmies thereof. 

21. The laminate film structure of claim 16 wherein the 
functional layer fiirther oonqjrises at least one antiblock 
addidve. 

22. The laminate fihn structure of claim 16 wherein the 
surface of the j&mctional layer is fiame treated or corona 
treated and the surface of the heat-sealable layer is untreated. 

23. Hie lamitxatc film structure of claim 16 wherein the 
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ethylcne-propylenc-butylene terpolymer, a linear low den- 
sily polyethylene, a low density polyethylene, a metal- 
locene-caialyzed polyethylene, an ethylene vinyl acetate, an 
ethylene-methyl aoylftto, an ionomer, and Wends thereof 
and the fimciional layer has a polymeric matrix selected 
fiom the group consisting of a propylene polymer, an 
ethylene-propylene block copolymer, a high density poly- 
ediylene, an ethane vinyl atoobol cop<^ymer, an ethylene- 
propylene random copolymer, a propylcne-^JUtjienB copoly- 
mer, an elhylenc-propylene-butykne teipoJymer, a medium 
density polyethylene, a linear low density polyethylene^ an 
ethylene vinyl acetate, an cthykne-metiiyl acrylate, and 
blends thereof. 

24. The laminate film strucmre of claim 18 wherein the 
diermoplastic polymer of the heat^alable layer is selected 
from the group consisting of a propylene-butykne random 
copolymer; a metalloccne catalyzed polyethylene, an ethyl- 
ene vinyl acetate, and an ethylene-methyl acrylate^ an iono- 
mer> and blends thereof. ■ 

25. The laminate fihn structure of daim 24 wherein the 
fimctional layer comprises a material selected from the 
group GODsisting of an ethylene vinyl alcohol copolymer, a 
propyleue-butylene copolymer, an ethylene vinyl acBtate, an 
ethylone^e±yl acrylate, and blends thereof. 

26. The laminate tlm struoure of daim 24 ^rein the 
antiblocking agent is selected from the group oonsisting of 
cross linked siKcooe resin powder, methyl methacrylaie 
resin powder, a spherical silica powder, and blends thereof. 

27. The laminate film stmcture of daim 18 wherein the 
cote layer coixqjTises a cavltaiing agent selected firom the 
gioup conasting of polybtitylene teiephthalate, calcium 
carbonate, and blends thereof. 

28. The laminate film structure of claim 18 wherein the 
core layer is from abont 5 to about 50 jm thick, the 
fUoctional layer is from about 0.25 to abont 3.0 fim thick, 
and the heat-scalable layer is from about OS to about 7 /*m 
thick. 

29. The laminate film structure of claim 18 wherein the 
core layer is free a£ an antistatic agent and a fatty add amide 
slip addidve. 

30. Aooextrudcd heat-sealable fihn structnrc, comprisiDg: 

(a) a core layer coinprising a thermoplasiic polymer, the 
core layer having a fiisi side and a second side; 

(b) a fimcfional layer on the first side of the core layer, 
wherein the fiinctional layer is selected from the grDiq» 
roTimAtirtg of a laminating layer, a printable layer, a 
laminating and a printable layer, and a sealable layer; 

(c) a heat-sealable layer on the second side of the core 
layer comprising 0 a thermoplastic polymer and (ii) a 
sl^ system comprising a silicone gum having a vis- 
cosity greater than one million oentistokes present in 
amount from about 0.2 wi. % to about ZO wL % of the 
heat-sealable layer and at least one antiblocldbig agent 
present in an amount from about 0 05 wt. % to about 
OS wt. % of the heat-sealable layer; and 

(d) wherein the heat-salable film structure has a frtfoe 
over forming collar value of less than 20 pounds and a 
bot slip vah^e of less than 20 at 290*" C; 

(o) wherein the core layer has a polymeric matrix selected 
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(£) wbeicui the beat-sealablt layer is comprised of a 
fli&terfdl selected from the group oonsiscmg of ethylene 
vinyl acetate, cthyteae-roethyl aciylaic, an fononser, 
aod blends thereof. 

31. Acocxtrnded beat-sealabk £Qm suucture, compiising: 

(a) a core layer conxprxsing a th&aooplastic polymer, the 
core layer having a first side and a second side; 

(b) a fonctional layer on the fim side of the core layer, 
wfaer^ the functional layer is selected &om the group 
oonsistiag of a laminating Uyer» a pnniable layer, a 
][iiiyrin ata'rtg and a printabk layer, and a seaUblo layer; 

(c) a heat-sealable layer on the secocd aide of the core 
layer ooznpn&ing Q a theimi^laslie polymer and (ii) a 
slip system compiising a silioone gum hanring a vis- 
cosity gireater than one million centistokes present in 
amount from about 0.2 Wl* 9& to about 2.0 wi. % of the 
hcai-sealable layer &nd at least one antiblocking agent 
present in an amount firom about 0.05 wt. % to about 
o5 wt 9& of the beat-eealable layer; and 



(d) wherein the hcal-scalable film structure bas a. foroe 
over formiz^ collar vahie of less than 20 pounds and a 
hot slip value of less than 20 at 290' C; 

(e) wherein the layer has a polymeric matrix selected 
fzam the gro^jp consisting of a ethylene propj^lene 
copolymer> propylene bulylene copolymer, and a higji 
dendty polyethylene; and 

(Q unrein the fonctional layer is comprised of a material 
selected from the group consisting of eifaylene vinyl 
acetate, cthykiie-methyl acrylate, ethylene vinyl alco- 
hol oopolymer, propylene-butylene copolymer, and 
blends thereof. 
32. Ihe ooextruded heat-sealabk film structure of claim 
31 wherein the heat-scalable layer is comprised of a material 
selected from the group oonsbdng of etbylerte vinyl acetate, 
ethylene-metbyl acrylate, an ionomer, and blends theitol 
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